Nontraumatic intracranial hemorrhages (ICH) occur for a number of reasons including uncontrolled hypertension, amyloid angiopathy, anticoagulant use, cerebrovascular disease, tumors, migraines and those that occur after invasive procedures. Bleeding is usually shortlived and is tamponaded by anatomical and physiological means however is associated with a 30 day morbidity and mortality of 60% and 30% respectively.
1 Elevated blood pressure defined as a systolic pressure greater then 140 mmHg is seen in 75% of patients with acute ICH and strict control of blood pressure is paramount in prevention of delayed rebleeding. 2 The ICH score described by Hemphil in 2001 gives us a good predictive factor for the predicts 30 day mortality. 3 Many attempts to classify surgical indications for evacuation of ICH have been and continue to be studied. The international surgical trial in intracerebral hematoma (STICH) looked at the outcome of 1033 patients from 83 centers in 27 countries patients treated with early surgery (open craniotomy) vs. initial conservative treatment. 4 Ultimately, the STICH trial showed no significant difference between early surgical treatment and non-surgical treatment groups as a whole. However, there was a subset of the early surgical group which seemed to have a better outcome than conservatively treated patients. These patients had supratentoral ICH that came within 1cm of the surface. To further investigate these findings the STICH II trail was performed which looked at early surgery (within 48 hours) vs. initial conservative treatment specifically for patients with ICH with volume of 10-100 ml, within 1 cm of surface, without IVH and a GCS motor score of 5-6 and GCS eye opening score of ≥ 2. 5 The results showed there was no increase in death or disability at 6 months between groups and there was a small benefit in overall survival.
Clearly there is a subset of patients that benefit from evacuation of hematoma. more effectively than medical treatment alone. 5, 6 Currently the MISTIE III trial is underway and will determine if the reduction in PHE and clot size results in improved neurologic outcome.
Here at ARMC we have employed similar techniques, but adapted them to be performed bedside in an ICU setting rather than under general anesthesia in the operative room.
Objective:
The Goal of this study is to discuss the institutional experience and patient outcomes over the past 3 years in placement of bedside intraparenchymal drains for intracranial hematomas larger than 30 cc in size.
Methods:
Beginning in October 2014 our institution began placement of intraparenchymal drains for patients with intracranial hematomas greater than 30 cc in volume and not related to 
Results:
A total of 12 patients were treated from October 2014 to December 2016, see Table 1 .
Informed consent was obtained from family member. All patients were treated in the ICU at Arrowhead Regional Medical Center via the method described above. All procedures were performed by a neurosurgery resident. Of the 12 patients, 6 patients had the procedure performed by a single surgeon. The remaining 6 were performed by various surgeons. One patient had care withdrawn per family request after the drain was placed and was withdrawn from the study.
The average number of days treated with the drain was a mean 6.4 days and median 5 days.
The number of days treated varied based on the resolution of the hematoma.
The patient's level of consciousness was tracked throughout the hospital course via Glasscow Coma Scale score (GCS). The median initial GCS on arrival was 8T. The lowest GCS that received treatment was a patient who presented as a GCS 5T and the highest was a GCS 12. The median GCS after treatment was 11T. The GCS on arrival and post treatment was compared using the student t-test and P value was calculated to be 0.094 which did not reach statistical significance.
The Additionally, all patients showed decreased 30-day mortality when compared to predicted 30 day mortality based on ICH score on arrival. There was one incidence of rebleeding which stabilized and treatment was continued. There were 2 incidences of drains requiring repositioning.
Conclusion:
The benefit of evacuation of ICH hematomas remains a controversial subject. Some argue that evacuation is only indicated in life threatening situations such as impending herniation due to the morbidity and mortality associated with craniotomy without evidence of significant neurologic improvement. Other studies indicated that a reduction in mass effect from evacuation of ICH results in decreased perihematomal edema (PHE) and decreased secondary injury similar to the viable penumbra in the case of ischemic stroke. Ideally the answer to both cases is a minimally invasive surgical approach that reduces morbidity and mortality yet results in reduction of PHE. The MISTIE trail attempts to address this with minimally invasive surgical clot evacuation. Our study takes this concept a step further by performing minimally invasive clot evacuation in an ICU setting at the patient's bedside. By performing this surgery bedside we have been able to limit our patient's exposure to general anesthesia, which in many cases results in patient remaining intubated post-op and the sedative effects of general anesthetics.
The results for our series of 12 patients shows a trend towards improvement in GCS after treatment with minimally invasive intraparenchymal clot evacuation and drain placement at bedside, though it did not reach statistical significance. There was a reduction in clot size after treatment, which was statistically significant. In addition, a single case of re-bleeding was noted and 2 cases of catheter placement that required repositioning. These, however did not affect the reduction in clot size post treatment nor result in a drop in mental status. In addition, the 30-day mortality actually observed in our patients was lower than that estimated using ICH score Based on our experience this procedure can be safely performed at the bedside. The use of AXEM or other frameless stereotaxy may be beneficial in the novice surgeon performing this procedure to avoid misplacement of the catheter. This procedure was extremely effective in reducing clot size, and data trends indicated there may be benefit to improvement in neurologic status. Ultimately more patients need to be treated with a longer follow-up period to determine the effectiveness of this technique.
